tive error (32.90/6), amblyopia (29. 90/%), false positive referral (20.1%), strabismus (13.2%), and other ocular disorders (3.90/6). The positive predictive value of screening was 79.90/o. Screening detected 48 children with straight eyed amblyopia and 43 children with strabismic amblyopia. A visual acuity of 6/9 or better in the amblyopic eye was achieved by 87.2% of straight eyed amblyopes and 64.3% of strabismic amblyopes (X'=5.27, p=0.02).
Residual amblyopia of 6124 or worse occurred in only 5.6% of amblyopic children. Conclusion-Most amblyopic children detected by preschool vision screening achieve a good visual outcome with treatment. While treatment earlier in the sensitive period might be expected to give improved results, it remains to be demonstrated that preschool screening results in a better outcome than screening at school entry. Preschool vision screening also detects a significant number of children without amblyopia who have reduced vision due to refractive errors. This group of children must be included in any analysis of the cost effectiveness of preschool vision screening. (BrJ7 Ophthalmol 1996; 80:1077 -1082 Amblyopia is the commonest cause of defective vision in childhood, with a prevalence of 1% to 4%.1 It develops during the sensitive period of visual maturation which continues until about 8 years of age. Amblyogenic factors comprise strabismus, anisometropia, bilateral ametropia, and visual deprivation which may occur alone or in combination. Amblyopia is amenable to treatment, but only during the sensitive period. Detection of amblyopia at a young age is advocated since the visual outcome is considered to be better the earlier treatment is commenced in the sensitive period.
For most amblyopic children early detection depends on vision screening. Only those children with a cosmetically noticeable squint, or other obvious visual problem, will present at a young age without screening.`5 Until recently a child's vision was first assessed upon school entry at 5 to 6 years of age. However, treatment of amblyopia detected at this age is often unsatisfactory.6 Preschool vision screening has therefore been introduced with the aim of detecting amblyopia at a younger age. The age of 3½/2 years has commonly been adopted for screening since this is the youngest age at which monocular visual acuity can be reliably assessed in the majority of children. 7 Several studies have examined the efficacy of screening preschool children for amblyopia. Most '4 results. It has been suggested that detection of amblyopia at 3/2 years of age may be too late to allow effective treatment. Preschool vision screening also leads to the detection of children with other visual defects, in particular strabismus and refractive error (without associated amblyopia). Whether these children benefit from early detection is also uncertain. We have therefore performed a retrospective study to determine the visual outcome of all children referred to the hospital eye service (HES) from an orthoptist based preschool vision screening programme.
Subjects and methods A retrospective study was performed of children referred to the HES from the Cambridge preschool vision screening programme during After taking a brief history, the child was examined as follows: (1) monocular visual acu- The last known visual acuity was assessed with a single optotype test for two children with straight eyed amblyopia (acuity 6/6 and 6/12 respectively) and one child with strabismic amblyopia (acuity 6/24).
ity (single optotype Sheridan-Gardiner test at 6 metres), (2) cover test at near and distance fixation, (3) ocular movements and convergence, (4) binocular single vision (20' base out prism test), and (5) stereopsis (TNO stereotest screening plate). The screening assessment took on average 7 minutes to perform.
The criteria for referral to the HES for further assessment were: (1) visual acuity less than 6/6 in either eye, (2) manifest strabismus, (3) decompensating heterophoria, (4) abnormality of ocular movements, (5) abnormal response to 20A base out prism test, (6) negative response to stereotest, or (7) any other ocular abnormality. The child's general practitioner was informed of this referral. In the presence of equivocal findings, a child was recalled for another screening assessment by the community orthoptist.
CHILDREN REFERRED TO THE HOSPITAL EYE SERVICE
At the first visit to the HES, cycloplegic refraction was performed by an ophthalmologist and spectacles prescribed for significant refractive errors. The ocular media and fundus were also examined in all cases. A full orthoptic examination was performed at a subsequent visit, 1 to 2 months later. Visual acuity was measured, with spectacle correction if prescribed, using a linear optotype test (Snellen or SheridanGardiner) whenever possible.
Children found to have amblyopia and/or strabismus were treated along conventional lines. Amblyopia was treated with total occlusion, either part time or full time depending on the clinical situation. Children with reduced vision due only to refractive error were discharged to an optometrist once amblyopia had been confidently excluded. STUDY 
DEFINITIONS
For the purposes of this study, amblyopia was defined as present if a child was prescribed occlusion therapy. Children with amblyopia were subdivided into two groups: straight eyed amblyopes and strabismic amblyopes. Strabismus was defined as the presence of a manifest deviation on cover testing. Children with an organic lesion contributing to their defective vision were considered separately. A child was considered to have a refractive error if spectacles were prescribed by the examining ophthalmologist. Anisometropia was defined as a difference in refraction between the two eyes of 1.00 D or more in any meridian. The visual outcome at discharge from the HES (or last attendance if defaulted follow up) was determined for all children with amblyopia, regardless of compliance with treatment.
Results
Preschool vision screening was offered to 8566 children. The attendance rate was 79.3% (6794 children). In all, 348 children (5.1% of those screened) were referred to the HES. The mean age at screening for these children was 3.7 years (SD 0.3 years). Children were mostly referred from screening because ofreduced vision or strabismus (Table 1 The visual outcome was known for 89 children. Their mean age at discharge was 7.7 years (SD 1.4 years). The remaining two children had been transferred to another HES before completion of occlusion therapy. Table  3 gives the visual acuity achieved in the amblyopic eye. An acuity of 6/9 or better was achieved by 87.2% (41/47) straight eyed amblyopes and 64.3% (27/42) strabismic amblyopes (X'=5-27, p=0.02). In addition, good stereopsis was achieved by the majority of straight eyed amblyopes; 70.5% (31/44) One hundred children had a refractive error without associated amblyopia or strabismus. Spectacles were initially prescribed for these children to enable assessment of their corrected acuity and thereby exclude the presence of amblyopia. With spectacle correction, they all achieved an acuity of 6/6 or better in each eye (except two children with a best recorded acuity of 6/9 in each eye). Many of these children were reviewed at the HES for a period to exclude amblyopia and/or strabismus with certainty. Their mean age at discharge was 6.6 years (SD 1.3 years). Table 4 gives the refractive errors found for this group of children. Potentially amblyogenic refractive errors include hypermetropic anisometropia (1.00 D or more) and high bilateral hypermetropia (+4.00 D or more)."6 Such refractive errors were present in 25 children, some of whom may have had refractive amblyopia which was adequately treated by spectacle correction alone. 
rately in young children.""'2 Even in experienced hands, however, some 3½/2-year-old children will not cooperate with the screening assessment.7 The facility to recall children with equivocal findings is therefore important to reduce false positive referrals.'7 Our screening programme, which incorporated a recall facility, achieved a positive predictive value of 79.9%. Apparently reduced vision at screening accounted for the majority of false positive referrals. Comparable studies have reported positive predictive values ranging from 74% to 94%.9 11 17 18 Debate continues regarding the best screening tests for preschool children. A single optotype test of visual acuity (Sheridan-Gardiner) was employed in this study because it can be reliably used in the majority of 3½/2-year-old children.'9 A low threshold for referral (acuity less than 6/6) [21] [22] [23] [24] Preschool vision screening by orthoptists is generally conducted separately from other child health surveillance programmes. Uptake is encouraged by a community based approach to screening using local venues. The attendance rate for our screening programme was 79.3%. Sending a second invitation to nonattenders was found to be beneficial: approximately 40% of these children subsequently attended screening. Most other studies have reported similar attendance rates, varying from 72% to 75%.9 ' 12-l4 However, lower attendance rates have been reported for inner city populations (57% 18 and 60%").
AMBLYOPIC CHILDREN DETECTED BY PRESCHOOL VISION SCREENING
The principal aim of preschool vision screening is to detect children with unsuspected amblyopia at an age when treatment is effective. The results of this study indicate that most amblyopic children detected by screening at 3½/2 years of age achieve a good visual outcome with treatment. An acuity of 6/9 or better in the amblyopic eye was achieved by 87.2% of straight eyed amblyopes and 64.3% of strabismic amblyopes. Residual 
